Objectives. To explore and compare undergraduate dental students' views and preferences towards various teaching strategies. Methods. A questionnaire was developed and distributed to 345 male and female undergraduate dental students from the two major dental schools in Riyadh (College of Dentistry, King Saud University [KSU], and Riyadh Colleges of Dentistry and Pharmacy [RCsDP]). Students' preferences for various components of the lecture courses were investigated. Descriptive and crosstab analyses were used to compare the students' preferences for each school and between genders; the chi-square test was used to measure the significance level ( = 0.05). Results. The majority of students preferred having the lecture schedule announced in advance. Females preferred morning lectures, whereas male students preferred afternoon lectures. Nearly half of the students thought that attending lectures should be mandatory; most of them were from KSU. Most of the students reported preferring a PowerPoint presentation lecture. The students, particularly female students, also preferred to receive lecture handouts and study materials before the session and to have practical demonstrations after the lecture. Conclusion. Teachers should consider students' opinions when constructing courses because this feedback would have a positive impact on the teaching environment and students' performance.
Introduction
One of the most serious challenges that dental educators face today is improving the learning environment and increasing the level of student satisfaction with the curriculum [1] . The current dental students represent a broad spectrum in terms of their cultures, experiences, personalities, and learning preferences and styles. This diversity presents a challenge for dental educators to meet the educational needs of all students, since student motivation and performance improve when teaching is adapted to their learning preference and styles [2] . Educators should consider accommodating different teaching modalities that will eventually reflect on their teaching effectiveness [3] . Effective teaching is critical for student learning, especially in professional fields such as dentistry. Teaching effectiveness can be defined as the extent to which the teaching activity fulfills its intended purpose, function, and goal [4] . The routine evaluation of teaching effectiveness is important to improving faculty, departmental, and institutional efforts [5] . Although many teaching approaches have emerged through the years, the "lecture," which dates to the mid-19th century, has been the predominant mode of instruction since universities were founded, and it remains the predominant form of teaching in education for health care professions [6, 7] . The greatest advantage of lectures, in the opinion of faculty members, is the ability to share information with a large number of students [8] . Lectures will continue to be the main teaching strategy of choice for delivering the basic curriculum to as many students as will fit in a lecture theater because of the economic constraints on institutions, staff, facilities, and students [9] .
Educational researchers postulate that everyone has a learning style and that if instruction is adapted to accommodate that style, improved learning is anticipated [10, 11] . It is suggested that instructors should attempt to alter their methods of teaching so students with differing learning styles can have an opportunity to learn in an environment that is more 2 Education Research International conducive to their preferences [10] . Studies have researched students' views on academic preparation [12] , the learning environment [13] , the use of techniques [14] , curriculum changes [15, 16] , the impact of dental education on their stress level [17, 18] , teaching effectiveness in classrooms and clinics [19] , and the teaching styles and approaches [20] . The current belief is that students have opinions about the quality of the instruction that they receive [21] . Although extensive research has been performed on the effectiveness of teaching and learning strategies, there remains a lack of research exploring dental students' preferences for such strategies. Therefore, the purpose of this study is to explore and compare the undergraduate dental students' views and preferences about various aspects of teaching clinical and lecture courses in two major dental schools in Riyadh city, the College of Dentistry, King Saud University (KSU), and Riyadh Colleges of Dentistry and Pharmacy (RCsDP), and to compare the experience between males and females.
Materials and Methods
A self-developed questionnaire was prepared to determine students' preferences for teaching strategies used in lectures and clinics. The questionnaire was developed based on the knowledge collected by the researchers from literature review. It was written in English, with the cover page presenting the consent form and an explanation about the purpose of the study. Additionally, the confidentiality and sole use of the information for the mentioned purpose were ensured. The research design was registered at College of Dentistry's Research Centre (CDRC) and was reviewed and approved by the Ethical Committee (3334050/IR0003).
The questionnaire consisted of three sections. The first section included the following demographic data: gender, student level, and university. The second section was about lectures (preferred lecture length, time, method of lecturing, timing of lecture schedule announcement, and attendance). The third section was about the study materials related to the lectures and clinical sessions (preference of materials' provision before the session, having an interactive session, and having handouts and clinical demonstration after the lecture).
Most of the questions were answered using a 3-point Likert scale (1 = agree, 2 = neutral, and 3 = disagree).
The questionnaire was distributed to undergraduate male and female dental students in the two major dental schools in Riyadh city, the College of Dentistry, King Saud University (KSU), and Riyadh Colleges of Dentistry and Pharmacy (RCsDP). A stratified random sampling method was applied to collect a sample of 345 participants, representing 27.4% of the dental students at the two schools (total of 1259 students).
A pilot study was performed on 30 students at KSU to determine the acceptability and clarity of the questionnaire and to confirm its validity. Depending on the comments, minor changes were made before questionnaire distribution.
Data were analyzed using Statistical Package for Social Sciences (SPSS) version 16. Descriptive and crosstab analyses were used to compare the students' preferences for each school and between males and females in general. The chisquare test was used to measure the significance level ( = 0.05).
Results
A total of 345 students participated in the study; 159 (46.1%) were from KSU and 186 (54%) were from RCsDP. There were 183 (53%) males and 162 (47%) females. Approximately 45% of all dental students agreed that the preferable lecture length should not exceed 40 minutes, and there were no significant differences between males and females or between the dental colleges ( Figure 1 ).
Many students (81%) preferred morning lectures; however, more male students preferred afternoon classes (23.5%) compared to females (14.2%), which was statistically significant ( < 0.05) (Figure 2 Attendance Figure 4 : Percentage of dental students' preferences regarding schedule announcements and attendance ( * < 0.05).
preferred this method than KSU students, which was statistically significant ( < 0.05) ( Figure 3 ). The majority of students (83%) preferred having the lecture schedule announced in advance. RCsDP students were more neutral about the timing of schedule announcement ( Figure 4 ).
It was found that 43% of all students thought that attending lectures should be compulsory. On the other hand 31% thought that it should not be; 40% of them were from KSU compared to 24.5% from RCsDP, which was statistically significant ( < 0.05) (Figure 4 ).
Sixty-seven percent of the students preferred to be given material to study before the session and to have an interactive session. No significant differences were detected between the groups ( Figure 5 ).
Approximately 86% of all students preferred to have lecture handouts; however, more female students preferred handouts (90.6%) compared to males (81.1%). Although the male students were more neutral in their opinions about the handouts (11.1%) than the females (6.3%), this difference was statistically significant ( < 0.05) ( Figure 6 ). Provision of material before the session Interactive session Figure 5 : Percentage of dental students' preferences regarding having access to materials before the session and interactive sessions. Figure 6 : Percentage of dental students' preferences regarding handouts and demonstration after the lecture ( * < 0.05).
Moreover, 82% of the students, most of whom were females (90% compared to 77% males), agreed to have a practical demonstration conducted after the lecture, while RCsDP students were more neutral (13%) than KSU students (5%) on this topic. This finding was statistically significant ( < 0.05) (Figure 6 ).
Discussion
As the learning preference of dental students has drastically changed over the last several years as a result of the diversity of the student's cultures, experience, and personality, this study was conducted to help educators improve the learning environment and increase the level of student satisfaction. The study was conducted in two major dental colleges in Riyadh area, Saudi Arabia. The selection of these two colleges was based on the fact that the College of Dentistry, KSU (1975) , is the first public college in the Gulf Area, and Riyadh Colleges of Dentistry and Pharmacy (2004) is the first private dental school in the Kingdom.
The dental education system is nearly identical in both schools; both are comprised of one preparatory year followed by five years of dental specialty, but KSU operates on an annual system, while RCsDP adopts a semester system. A stratified random sample was used in this study. This method provides greater precision and is more representative than a simple random sample of the same size. In addition, it reduces the sample selection bias and helps ensure that the sample accurately reflects the population being studied.
A 3-point Likert scale was used in this study. Many researchers have found that ratings using scales of 2, 3, 5, and 7 points are equivalently reliable [22] [23] [24] . In this study, our interest was to learn the direction of students' opinions rather than the intensity of their beliefs, which is best accomplished with either a 2-or a 3-point Likert scale. In addition, a questionnaire using a 3-point Likert scale can be completed faster than scales with more options, helps prevent responders from making random choices, avoids contradictory opinions, and is scored easily.
Lecture Length and Timing.
The lecture is possibly the most iconic and frequently criticized element of university education [25] . In the present study, lecture length in both dental schools is 50 minutes and the lecture timing is the same. Lectures are given in the morning (8-8:50 a.m.) and in the afternoon (1-1:50 p.m.). Some of the courses at RCsDP provide lectures as a block of 4-6 hours. The highest percentage of dental students in this study (45%) agreed that the optimal lecture length should not exceed 40 minutes. This is in agreement with many previous studies. Parolia et al. [26] found that the majority of students preferred that the lecture length should be thirty to forty minutes. The students' recommendation of lecture time not exceeding 40 minutes is supported by many previous research studies. Arredondo et al. [27] recommended that the lecture time should be no longer than forty-five minutes. Bryner Jr. [28] indicated that a 20-minute lecture was equal to the classic 50-minute lecture in terms of the amount of information that the audience retained. Studies have suggested that a student's attention will decrease no matter what you do or what you talk about and that the rate of this decrease depends on several variables, including the difficulty of the subject. Middendorf and Kalish [29] broke up a one-hour lecture into minutes and marked when a university student's attention decreased. They found that, after an initial 3-5 minutes of settling, the students are optimally focused on the subject for 10-18 minutes. After this optimal period of attention, there is a lapse that occurs no matter how good the lecturer or how compelling the material is. Eventually, attention returns, but it decreases in the 3-4-minute rush towards the end of the lecture. Burns [30] found a similar time frame of optimal focus; he tested students on their recall in a 20-minute presentation and found that students remembered the most from the beginning of the lecture. By the 15-minute mark, they were almost completely "zoned out." It was recommended that teachers insert "change-ups" at various points in their lectures to regrab the attention of the students.
In the current study, a high percentage of students (81%) preferred morning lectures. This result is not in agreement with a previous study by Barron et al. [31] , who reported that the mastery skills of the below-grade-level students are affected by the time of day they receive the lecture. They found an overall increase in the mean scores for below-grade-level students who received instruction in the afternoon compared with those in a similar group who received instruction in the morning. In another study, Ammons et al. [32] investigated the effect of the time of day on the academic achievement of a general population of students. Although the researchers found that time of day plays a significant part in student achievement, not all students performed best at a single time of day. Instead, when students were taught at times that matched their learning style preferences, they scored significantly higher on lecture-related quizzes. This correlation was particularly strong in the case of students whose preferred learning time was the afternoon. In another study by Holloway [33] , who studied dental students who were lectured alternately at the beginning and end of the day throughout a lecture series for which summary handouts were available, there was no reliable evidence that the students' performance was better after attending lecture in the morning compared to in the afternoon. As a group, they showed no preference for the late rather than early lectures, although some students favored the former while others favored the latter. Additionally, in a recent study by Rokade and Bahetee [34] , 7% of the students were totally inattentive to the morning lecture in contrast to 20% of the students during the afternoon lecture. They also found that memory for morning lectures can be improved 2-2.5 times by adding visual aids, while memory for afternoon lectures would require the addition of kinesthetic aids to improve; since most dental lectures contain visual aids (clinical pictures or laboratory steps) rather than kinesthetic aids, this could explain the high percentage of students who prefer morning lectures.
It was also reported in the current study that there is a statistically significant difference within gender groups, as more male students than female students preferred afternoon classes. This could be explained by the different after-school responsibilities of the female students compared to male students, whereby the females prefer to start early and finish early.
Based on the aforementioned results and to determine the best time of the day to deliver a lecture, we need to consider both the lecturer's efficiency and student's receptiveness as some lecturers like to deliver their lectures as early as possible (8 a.m.), whereas others prefer that lectures start after 10 a.m. The same applies to students. Morning birds like lectures as early as possible; night owls are only fully awake at 10 a.m. With this in mind, some changes can be applied to the time of lecture delivery when constructing the curriculum.
Method of Lecturing.
Students tend to prefer the use of PowerPoint slides because they believe that the slides make their learning more efficient and help organize and structure their note taking. A number of studies showed that lectures with PowerPoint presentations improved students' performance [35] [36] [37] . However, these findings are in conflict with Susskind [38] , who indicated that although the PowerPoint lectures were perceived as more organized and easier to understand, they did not enhance the students' performance on exams or the "students' studying behavior." In the present study, almost all of the lectures in both dental schools are delivered using PowerPoint format, which was selected as the preferable method of lecturing (79.4% preferred this style). This is in agreement with a study by Parolia et al. [26] , who found that the majority of the students in the study (63%) preferred the PowerPoint lecture format over the chalkboard, which could have occurred because pictures of clinical and laboratory cases are an integral part of most topics in the dental college and can only be presented in PowerPoint form. When the RCsDP students were asked why they preferred the PowerPoint lecture format, it was found that they actually studied from those slides and that almost 90% of exam questions come from the slides. However, at KSU the faculty members use PowerPoint presentations only as a guide, with exam questions coming from textbooks. Moreover, KSU students spend their preparatory year on another campus and receive most of the lectures using transparencies and chalkboards, which may have made them more accepting of these media.
Schedule Announcement in Advance.
It was reported that knowing the topic of the lecture in advance helps students prepare for class and provides clues about the readings [39] . In the present study, although the majority of students preferred having the lecture schedule announced in advance, students at RCsDP were neutral about it, which could be explained by the style to which students became accustomed in their previous education; as at KSU, all courses have outlines prepared listing all assigned lectures and lecturers ahead of time. These outlines are given to each student at the beginning of the academic year to help them prepare for lectures, which could explain their tendency to prefer this style. However at RCsDP, outlines are received later on in the academic year, which might have made some of them more neutral about the practice.
Another difference between the schools is the cumulative admission grade; KSU accepts students with a minimum high school grade of 90% compared to 80% at RCsDP, thus distinguishing the students in terms of their average prior educational achievement.
Attendance.
Many researchers have examined the relationship between students' attendance and academic performance and have generally found that attendance matters for academic achievement [40] [41] [42] [43] . Brauer [44] considered that absenteeism implies a direct negative effect on the learner. Additionally, for the rest of the class, absenteeism can increase the costs to the lecturer outside of the class time. In addition, Holloway [33] found that students had significantly more correct answers to questions based on the lectures that they had attended compared to questions on lectures that they had missed. A more recent study by Stanca [45] concluded that academicians are doing something useful for the students by giving lectures and that missing one lecture was associated with approximately a half-percentage point drop in the test score. This type of evidence has led some authors to call for measures to increase student attendance and to consider making attendance mandatory in some undergraduate courses.
In the present study, approximately 43% of dental students thought that attending the lectures should be compulsory, which is less than the result of a previous study by Parolia et al. [26] , where 75% of dental students thought that attending lectures should be mandatory. Research studies have not shown that mandatory attendance ensures higher success rates for students. St Clair [46] examined and evaluated the research literature on the relationship between attendance and academic achievement. She found that attendance is linked to motivation and that required attendance does not guarantee high achievement. Moreover, an attendance policy will not guarantee attendance. "Classroom environments that engage students, emphasize the importance of students' contributions, and have content directly related to knowledge assessed will undoubtedly provide encouragement to students to attend regularly." However, St Clair's work dates back to 1999, and it could be argued that much has changed in the classroom and institutions of higher education over the past fifteen years. Although more recent studies on attendance have been conducted, these have focused on attendance for online courses and other issues.
Although the rules and regulations of both KSU and RCsDP state that lecture attendance is compulsory and absenteeism exceeding 25% entitles the student to be deprived of taking the final exam, a significant difference was detected within both colleges. Forty percent of KSU dental students compared to 25% of RCsDP students considered that the attendance should not be compulsory. This could be explained by the study cost between the colleges. RCsDP is a private college where students pay a high tuition; therefore, they want to take more advantage of these lectures, whereas students in KSU receive lectures for free.
Another explanation is that the RCsDP students take some of their lectures in comprehensive blocks of 4-6 hours, rather than one individual lecture per week, which might make them feel that attending a block is important and that the choice of attendance should not be left to the student.
Although the opinions about class attendance are at odds, research supports a strong link between classroom attendance and grades. Research indicates that attendance significantly explains the class grade and overall student performance. A student who frequently misses class will decrease their chances of receiving a high grade in a given course [47] . Research supports the idea that faculty should strongly encourage attendance by offering quality teaching and emphasizing the empiric relationship between grades and attendance [48] .
Providing Materials before the Session to Encourage
an Interactive Session. Newble and Cannon [49] described active learning as a process that encourages students to interact with the material being presented. Interactive learning may also have the added benefit of creating an internal locus of causality within learners, which is an important constituent of intrinsic motivation. It was also found that downloading lecture slides before class improves students' examination performance by 3.48% [39] , suggesting that instructors could help students improve their academic performance by supplying PowerPoint slides. In the present study neither RCsDP nor KSU lecturers provide students with lecture material in advance; therefore it was not surprising that the majority of students in this study preferred to receive material to study before the session so they could engage in an interactive session.
Handouts.
Researchers have different views about the distribution of handouts or lecture summaries. Early studies found that the distribution of handouts allows students to concentrate during the lecture instead of working on taking notes, thus making the class more interactive and producing a positive effect on students' academic performance [50] [51] [52] .
Conversely, Brazeau [53] mentioned that students too often rely entirely on the handouts instead of learning from the assigned readings or they become passive listeners. This affects their opportunity to develop their own strategies for organizing information according to their own perspective, which is an important element in facilitating learning. Finally, the availability of complete notes may reduce the incentive for students to attend class because all of the information is presumably available in the handout.
In the present study, the majority of students preferred to have handouts and more female students preferred them compared to males. It was shown in a previous study that females are unimodal learners, preferring a single learning style, whereas males are multimodal learners, preferring different varieties of learning styles. In addition, learning by reading was preferred by a higher percentage of females compared to males, which might explain the female preference to have handouts compared to males [54] .
Demonstration after Lecture.
In the present study, the majority of the students agreed to have a practical demonstration that was conducted after the lecture, which is in agreement with the survey done by Parolia et al. [26] . An explanation for this could be that students can correlate the procedure with the lecture, resulting in a better application of the theoretical knowledge. In this study, female students agreed more than males that the demonstration should be performed after the lecture. This could be due to the differences in the learning styles and personalities between males and females; females like to be prepared ahead of time to avoid embarrassment. It was reported that males have no problem with being immediately corrected in front of others but that females mostly prefer to be corrected in private at a later time [55] .
RCsDP students were more neutral than KSU students about the timing. Students in KSU dental college are used to having a demonstration after the lecture because that is the usual system that has been followed by the school in all practical courses.
Limitations
Limitations of this study include but are not restricted to (1) the focus on only one aspect of the dental teaching process, the lecture; further research on clinical and laboratory elements of dental education should be conducted; (2) the different cultural backgrounds of the students; (3) the different learning backgrounds and expectations of the students, since they graduated from different high schools; (4) differences in students' learning styles, which are a composite of cognitive, affective, and physiological characters that determine how a learner perceives, interacts with, and responds to the learning environment [56] .
Conclusions
Despite several limitations, this study illustrated the following:
(1) Dental educators will need to reevaluate the lecture length to improve the efficiency of teaching. (2) Lectures should be performed in ten-to-fifteenminute blocks, which could involve changing the pace every fifteen minutes or so to relieve monotony and recapture students' interest. 
Recommendation
More research should be performed in this area to enable teachers, administrators, and policy-makers to make informed decisions about how to modify school schedules and classroom routines that maximize student learning.
